The activity of caffeoyl-coenzyme A (CoA) 3-0-methyltransferase, an enzyme widely distributed in plants and involved in cell wall reinforcement in a disease resistance response, appears to be subject to a complex type of regulation in vivo. In cultured parsley (Petroselinum crispum) cells treated with an elicitor from Phytophthora megasperma f.sp. glycinea, the enzyme activity is rapidly induced by a transient increase in the rate of de novo transcription. Parsley caffeoyl-CoA-specific methyltransferase differs in several aspects from other plant 0-methyltransferases but shows limited homology to bacterial adenine-specific DNA methyltransferases. Kinetic analysis revealed an Ordered Bi Bi mechanism for catalysis, with caffeoyl-CoA bound prior to Sadenosyl-L-methionine and feruloyl-CoA released last from the enzyme. The small inhibitory constant determined in vitro for feruloyl-CoA suggests that, in vivo, the enzyme activity is also under tight control by the steady-state product concentration in addition to the rate of transcription that becomes affected upon elicitor challenge. (14, 15) , and some homology to bacterial AMTs was noticed (15). This methyltransferase was shown to possess a remarkably narrow substrate specificity for caffeoyl-CoA, and the adenine moiety of CoA was assumed as a cause of homology with adenine-specific DNA-methyltransferases from bacterial sources, which had been proposed earlier to have evolved by gene duplication (7, 12, 15) .
, and some homology to bacterial AMTs was noticed (15) . This methyltransferase was shown to possess a remarkably narrow substrate specificity for caffeoyl-CoA, and the adenine moiety of CoA was assumed as a cause of homology with adenine-specific DNA-methyltransferases from bacterial sources, which had been proposed earlier to have evolved by gene duplication (7, 12, 15) .
In the context of phenylpropanoid biosynthesis, in particular flavonoids and ferulic acid, various OMTs have been studied (6, 16). However, only few have been purified to homogeneity and there is little information on their kinetic mechanisms. None of these OMTs depend on a CoA-ester substrate, and parsley CCoAMT distinctly differs from, for example, caffeic acid OMTs. The unusual features of parsley CCoAMT and the general importance ofsuch enzyme activity for resistance to fungal pathogens at the stage of entry led us to investigate the kinetic mechanism of the elicitor-induced enzyme, with particular attention to control of enzyme activity by product inhibition.
Challenge of parsley cell suspension cultures with fungal elicitors induces a concomitant and rapid accumulation of coumarin phytoalexins and the formation of ferulic cell wall esters (14). Both these reactions contribute to the overall disease resistance response, which is commonly observed in incompatible interactions of plants with phytopathogenic fungi. Whereas taxonomically different plants accumulate phytoalexins of different chemical nature (1), the incorporation of ferulic and related acids into cell walls appears to be a widespread phenomenon and invariably requires the activation of the general phenylpropanoid pathway (13).
CCoAMT,2 an enzyme responsible for the formation of feruloyl-CoA, is induced under these conditions (14). CCoAMT was characterized recently from elicitor-treated parsley cells
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MATERIALS AND METHODS
Chemicals
All chemicals and solvents were ofanalytical grade. AdoMet and AdoHcy were purchased from Sigma, Deisenhofen, and [methyl-'4C]AdoMet from Amersham-Buchler, Braunschweig. Caffeoyl-CoA and feruloyl-CoA were synthesized according to Stockigt and Zenk (19) .
Cell Culture and Elicitor
The propagation and induction of parsley (Petroselinum crispum) cell cultures with crude elicitor from Phytophthora megasperma f.sp. glycinea (5 mg/40 mL suspension culture) was as described elsewhere (14).
CCoAMT
The purification of CCoAMT from elicited parsley cells including protein determination was reported previously (15) . The enzyme fraction eluted from Q-Sepharose chromatography was used throughout these kinetic studies. Catalytic activ-ity decreased rapidly during purification and inadequately correlated with the high degree of enzyme purity.
CCoAMT Assay
The standard assay mixture (50 ML total) consisted of varying amounts of caffeoyl-CoA (added in 2 mm solution in diluted formic acid pH 2-3) and [ 
RESULTS
Substrate interaction kinetics with AdoMet as the variable substrate and several fixed concentrations of caffeoyl-CoA gave intersecting lines (Fig. 1) . Intercept and slope replots versus reciprocal caffeoyl-CoA concentrations (inset, Fig. 1 ) generated straight lines for usual enzyme binding characteristics, from which catalytic constants can be determined. The initial velocity data were consistent with a sequential binding mechanism where both substrates must bind to the enzyme before any product release, thus excluding a ping-pong mechanism (17) .
The order of substrate binding and product release was determined from product inhibition studies. AdoHcy was found to be a noncompetitive inhibitor with respect to both AdoMet and caffeoyl-CoA. Feruloyl-CoA acted as a competitive inhibitor of caffeoyl-CoA and as a noncompetitive inhibitor with respect to AdoMet. These data indicate that feruloylCoA is likely to be released last from the parsley CCoAMT in the course of catalysis, provided that an Ordered Bi Bi rather [AdoMet] 1 (JuM)1 
